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ft £ 2 ^t£*®7'7 >tt»»J^««:ffitft-r * i <h 
tic. t^taftRltCttifo^flcttK^ae^© 

MIBAt'c^ISI- J: 0 )t^*Mia^B?» BSro® tc*f Lffitb 
•Y j« - v > r«ffi7-7 X* >#n.«»]££8, *> J: tr-tn 




1 

KAttt-SdfcfcJ:*. JSJW^roT x^ ? rJt©»W£ 

&w.*zm^-f^Wi.*ffiz.tz z. t zftmt-tz 2 &7c 
-r y - y > rii7-7 x^e v^nasiti. 

> f a - ? ft h ft -5 . fS#JH 1 icfE 

[is*js i o i mxm i ~ 9 (D^rtifrizimn i <x 

7c^ y - v > J r »l7'7 X=e Wtq§8!l£^B£Hi^> £ 

h*»&ew'k ftmistz&&mmm±izmte*mw j t> 
mmm & ®%.<t l tz * > -y-M^fp^ l , m—atmim 

tz&&mmmim vtnfa* mmmzmfeit Ltz-t >vm 

nzt t-t*. Z<Xtz4*-V> 7%kW7^ X=e 
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#JS 1 0 ©SJ^Si. 

Clf *JI 1 2 ] J8EJH©E5>I o tzM&¥ «r H£<t L 

coffins t.^ojae^oiE^jsr^-r 
W*ii l orolijs^ft,, 

i o tcfe*w}ij5g;Mfc„ 

^rffl^-r^.. ti*iii o~i 3 <D^-rt\frizimLv>M%. 

[f»*n 1 5 ] mmcm. i ~ 9 w^-rn^tciaico 2 * 
m > 7^17-7 x* >^mm^mtm^. ± 
mmm±^£M*mMwm<>) ztsmnttzittimtz® 

[0 0 0 1 ] 

«I77 X* >^i«S!IS^S*5 J:t/W3E^r»tM-r* & 
«S7 , 7 X=E >«i*S*«r*iJffl Lt> ffi#;^#'x^ ifro 

tot* ij-, 2 ^TES'M^^jfgt-r-s.ass 

[0 0 0 2] 

[S£*6Dg«r] tfc*, ft^Xn-fexltffl. WR»KM-«>B 

V7 X=e V^W9lft«;fiJffi L/c-fe V^^Hm ■ Hfflft^ 
tltl^. J^T, ftl7*7 X* >itq| (Surface 
Plasmon Resonance) SrSPRiH 

[0 0 0 3] SPRtVt&MtSy^fAiLT 
t±, «A(iia 1 lc^-TJ:^K, 1 *6»LfcJt*p 
<l7 , c7^w^$rJi1-{i7 l c« 2 % St>'*7t U >X 3 LS5 
H#f*"/ U X A 4 ic& & AStft ^ TAW**, »fj 

6 (i«-r z> -t > -9-is * # l yb^nffn 5 i^utt 

50 l , ^SSSi 5 *> h<r>W$i%<nffiB.mc*-f 'J xz» 4 * 



3 

[0 0 0 4] jftm 1 7"'JXA4 .h&Jg 

kev=k P rip s i n 6 

ccr-. k B (iAW^wfeSt. n D t±7 - y XAcojSflr 
6 (4 Attft 

[0 0 0 5 ] — ^g»BS5 C7)^MT'{±. SI77X 
k SP = (c/w) •/" (en 2 / (e + n 2 ) ) 

[0 0 0 6] ££>.x/*#y-tz> hSiil^XtVt 
[0 0 0 7] S P R?Ufel±, 7* y X A • ^JSSUItcig L 
»Hroft^W«a[«fbt=J:*ja#f*^ttf«:SB!j^*tf 

tng t l tztf.w<omtixmmt z mm-r & z t iz ± 
[0008] c^u ffiflp, m^^n<ommm^(o 

•So 

[0 0 0 9 ] ^;r*. «»JS«jK(7>HJf*»flJ 

2 $rffiLA*f^4xfc7tSrU>X3 T^Itt^ <!: ^$1 U 
7 'JXi»4*IL Tffittl&ft o /c^HSBM 5 ±©»»£ 
tfcjH 6fflSP RIt?: CCD (charge-coup 

led device) X'M'&i' &^B#H^ 

Snt^S. ¥fT$fctit>£^©A3fg|LjWS 
tett^fc»C A*f^i:K*t^i:?rS{c|5lWLrffiK)L 

Ate, H^^SiJSM, 01* If 12 4 (a) (c^-f J^lCii- 
JgSIIilS a («*{f, #2<fc7E£J&jaF*ifctr 

awt, ssusn-sf— ?sx»B5 b mi (b> ) t 

[0 0 1 0] ^M*4«)S'JS^©^Jo(--^^Tli, 
AStotfcM^llcilfc'^ «tt£Aft<Sfc«><0-tr/i,£Pli;< 

[0 0 1 i ] 
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^{^❖T^^nfct<DT-*»3, ^commit, rx^? 

Kroner x-<? rI£(c£fkLfc«l£-7»-?©B*£n 

<t' a>m? tr mm-t * -K m & i&m-f * z t iz & % . 

[0 0 1 2] 

sys^ai- & ^ rf# s> n * B«a< , wrnmm.<r>r x ^ 

? hJtt|WIL"tCf#f»n^J:-9(CT7.'<7 hit?iiEffi^$: 

- v > r*6sr v x* >M«a)£SES(i. 
s-r-5^asi^s:«®±(c«^fc-7 - y xz> ^tw^s, 

OT7t?:p(i7t7tC5W<£^i: LT7° U XAfflij^AShf 

* -a- -5 Tt^is <t . &mmmfr b©ai7- v x=e 
20 ^i-*s^st«:*u, suieA^atiojtmimr 

ia^«SSSroB(-^U4A6^A*fi--i>-^(^J:-S». 

[0 0 1 3] 7X^? hJtffiiE{={±, S3t#S©^dl 
HT"^Hi $ txtzT- ^Sra'/ta-^i if ©SrWSSIlS: 
ffl i > Tffi iE?r ft n WSttm t . RS*3t*^tBSli: A* 

<D{&W.Z1%lzffilE L -j ^» J: -9 KJEft$-tt*««Mt|^*< 

30 %K.^n-s> 0 

[0 0 14] CffliT47X^7 hit^ffiiElc:«koX, 

[oo i 5] *&mz&& I'frjt* t-v^rigm-T^ 
x* y^mmttmi. ±m<n^ tt z > 

0, »iiJL-r«^«WII!i±^S<c*tft<*^»*5f«rH£ 

[0 0 16] 

50 Sr, Hffi«:*lfilL.^A < &ttW-r*. *%Bflc7)^-(75if#pS 
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5 

iE1»-Cft^K3M£*— fiC C D iJ y 7 9 tt fx-mtH U 

l fcB« * a > e * - ^ i t'roas&itgf 

jWWeTX^^ hJtKKUE-*-*. -«r;u8F*]©K*46 (» 
MSttK) ©H^roltlS l 2 Ktt L CCDA^g 
-e&ii$ft-i>7'-*l±iIH£ 1 3©J:TClt;*«, nvf 
i - ? 1 0 K <fc -p TUPiCOltSiJ® 1 2 <h |5| L'BIt 1 4 K 
7X^ hi±#iSIE;*n<S>. fc^U dtf^&T-tiCC 10 
D £Di®mS?lSi- «fc 0 HfcEBSKiiatfS <UZ>z.tfr& 

[0017] ^w^s^-fc-STx^^ hj±?iiEta«^ 

? hi±*fiIE«i«l 1 &j§L-CCCD*y79ft£"e&ii} 20 

1 4 £f#£C<!:#T-§£„ 

[0 0 18] ^±»2^roy^fi.t-ii, AW^SlcJ; 

[0019] ittMaorx^^ hit^KiE-r^ 

fflT-#6 0 AWi'cfflijT-H. Tt'SU U>X 

2 , Wt=F 3 tiT-A 1 5i:K9ol^nTi^, #M 
ftffliJtCliT — A 1 6 *<ffiO-Plj-t»nr*i»), WT-A 1 30 
5, 1 6(C(±. 2*tf>T-A 1 7i«y 3 ^ V HSP 1 8t 

«*s $ nfc u > ^Mtt^ €> <c « m&mmim o o it ^ n 

TfcO, AfcfefcKfctLT, T-A 1 6tfttC:ttlt3fcK& 
•jTiitSiit^^Tl^. -£LT, c? "ilCT— A 

1 9 £|X 9 o It c©7-i>l 9C*£JI 
mmw^ftizw-ft-eb*)^ t-a i 9cof±iW7 , c(l<)^ 2^ 
5r03bt*T7 £K^ltT£,£. «P©5> 

a -f > hSI5#li^»)T*7-A 1 9 t7-A 1 5 ©t£££P 
(±, T-A 1 9K»fttv^7&<£^T*i<9X7-'l' K^t£i: 
^^Tl^. T-A 1 7<7>->*3-f >h3$l 8l±M*4tc3^ 40 

L.TiI^#'f F±«r»<. 07, 
0 8 vz.nct J: 3 £A»*t0>ft!£«:£*T b » %*m?7 

7 ±(ctt»gijftr x ^ * h i±SE»««<c L ICS 
IziEfttt 7Xt^ MtSrJ^p-a fciBft 4 c t § 

[0 0 2 0] *^BflT-(±. 3l£»t LT3t7r^^'!:fflV» 
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[0 0 2 1 ] *^l-isl>T{±. 0 9-01 Hz 

fTjfcfcflKt? 3 2*11,, 7"'JXA3 3ZmLtz&mB 

mz 4frt><Dfc.mytbmyt?z 5 ^iLt, ccd*^ 

7 3 6 -ea««rf§*. ffift? 3 2,35 Srfi^-a-* C <h 
[ 0 0 2 2] 0 1 Otfc^Ttl, afe¥tT3t*liJ*ti-* 

»w?tas4 1 &H3<,^ efe^ffflt^-ttiox^ 

A4 2 $r®LT#g?HBI 4 3 75><ico,KW31c*. 2<^5ci® 
«»t^ v XxA4 4 -Y ^ - V > t tx vmm 

[ 0 0 2 3] 0 1 1 (c:t5V^T(i. 0>Jx.tf*##:U— !f7t 
ft 5 lfr&tt^ttOU-ftf-AS 2*tb*tU, 7'JX 
A 5 3 ZMLTSmmms 4 ^€»K)RW3t*CCD*p< 

■9-*f-A 5 2 Sr. ^l^-lf. v MJ ■y?xtti:EI4nfc 
[0 0 2 4 ] *5IBfl(i N ±|2 w J; '9^2 (XTt-T / - v > 

[0025] mizizm^z&mmmit. m^am 1 i\z 
7r<t& n um&z utfei, #mt! ntz&mmm 2 1 a< 
#^aa:LT^Bfli*:2 o±idESLT^^tw^», 

»6t2 1 *i«7> ; F2 2 fc4f-CB^*miifc 

[0026] &mwm<oft®\<nJ5tei*. ( 1 ) &mmm 
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[0 0 2 7] J9l±©iTKttKLfcKW£nfc&H»W 

iziu 0 1 3 izyjk-tj: n K.mtt -= tzmfo^mmm z 3 * 

£H5£fbL7cgp#2 6T-SPRMofft^L\ AS© 

^x§,$L9tftffi-tz>z.twxz&. 
[0 0 2 8] 01 5 CTjcf J: Tic, "f ^TtclH] u: 

[0 0 2 9 ] £<i(c\ Z^^-y^il^X^ 
[0 0 3 0] S^SBE?iJ*^DNAro5K4SS{c^5l— ;u 

BEF'Jrob#>oT^£DNA£&M^±{;:@S{bU * 
frltf>SE?iJ D N A Sr»J^S £ "f *Uf ^ JS#t« 

[0 0 3 1 ] *5E^T?f± *fiI4-fy-S?feV 

T-ft<, 01 6©«kii:, ^B«SS2 1 ±tc^!f%^« 

2 7 SrlHg-r-l.,, -tit. ftfWKJ; O^^BS^JSa 
©SPRi:Ift*'4D\ M©I?2 8-fftMfL.ft*^ 
&mLtz&f2 9 £0 1 7ro<fc -5 -Sit 

[0 0 3 2 ] 

SiBfl-r*^, *^ticn^3i*fe«aiic[®^$nfti\ 

l 

o fe„ fmtt LEDii, &mmmn-r u x a t is] 

^T*$gftg|5#£H{t£-ti-, *«{t«B5»«±W«fSjKT?IS 
i LTfF£tl,fc. *O/<?-Vli0l 2(^7n-TJ:oftt& 
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«JH«r*t L.rSJSSr?Tofc. 0 1 8 izjjvfJ: 9 (c, T 
X^? hJ±jf^&<79CCD<7>£a>B<Sli> 7x^77 l°J(-JE 

as$n^i®^tftoT^^*\ 3 >ea-?TiiMi 

fcifeU 0 1 9 (-^-r«toft7c©^IS^ro/N-^-vi: 
X*tm-7=> X=e <£ -9 ft Aftft KHS LT 

[0 0 3 3] IgfifcM 2 

7c JtaSHLEDWitSrv;^*- K^t7 y -Y ><lzAM 

7x^7 h itm.Wiff>itmi±&W)X'm.t>.z> £niztz-,x^ 
20 x^? hJt&i$^iB«a«»£ftfc. 

[0 0 3 4 ] HifeW 3 
H*feW 2 <7)^»$r^ffl Lt, ^(SSBfti^W 1 tm L" 
7? &T-fFM L 7c t ro 4 ft ffl L „ tt3tl£&H & ?K £ L , A 
WftJS^^ L ft *^aiJ^«rlT o 7c„ ft&o>mitlz J: 
0, 7X^7 hJt«»«M«©Jt**<ei6-C|gftL» A*f 
)%)S$rafb$-y-TtTX^^ hJt**^HJ»Rt|gi;B«! 

30 roafb^tttBL, ^<79Sfb^r7 7(^*-rc£^Hjfg-e 

[0 0 3 5 ] MifeW 4 

1 tiL-7m-e4-90M (a. b, d) iz 

mm -3 fc&nwm' < * - > * fpts l, o t± r t- 
-yyxm^Ltz„ 5' ©eg^e^-^v7?^t$L./cDN 

L> ftf>-7t'y'/^i:J: >5 DNA"7"n-7^ 
«)K(cHSfbL7c„ c^T% WAalzlt^stf->- 5 ' 
— GGCAGTGCCTCACAA — 3' , ««blcj± 
40 t'tf>-5' -GGCAGTGGCTCACAA- 
3' , ffiJSc (Ct±t**^>- 5 ' — GGC AGTGAC 
TCACAA-3' . ffil£dlzl*£**'s- 5 * -GG 
CAGTGTCTCACAA — 3' (79 D N A £ 0£{b L 
7c„ *«rRW(ciR* L-7cD N At±N a O HffiK7ft# L 
7c Q ^®U7cHrv9— 4rS PRffl©7o- tr;ncfi*.ii 
/v7f 0 

[0 0 3 6] iX^7-V7 hNo. lcLT5' -TT 
GTGAGGCACTGCC — 3' <0HEPES««8S 

50 *a«)gB»©*S PR->r^;uc79^{t*mfiJ-r4c:i:* < 
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T-§fc„ ZtHtfr-Yv b N o. 1 ^IMaKHSfbS 

SfctfTSfc. |H]1f(c^-yy hNo. 2t 
LT 5 ' — TTGTGAGCCACTGCC — 3' ©H 
EPES««ig»E«:8Kl,fc£;:5. fW*b©»#©*S' 
P R v fi-fUOmt&mffl-tZZ t&T'Ztz. 
[0 0 3 7] J#i±*LfcJ:-9lC, -f rtl — 

*DNA&E«-*-*Uf* J: 0 £ < ©J&S©8?W#i5Tlt£t;: 

&s. c*i(ctt-7* h y vrtu &fcmLtz±mm± 

[0 0 3 8] 5 

9»J 1 fcHWjiiiT 5 ( a , b x c % d , 

e) KKfflofc£fflJW|/<*--V*ft»Lfc. ^«al3 
(iffib^X^t+yy-if (HRP) £#/v*iO s 
jK'Jv- (BAStI) fcM^frU fffl&tx^ivi 
{bUfftSrSSfbLfc ffiillcb tclipl L* < HRP £#/vf£ 
OsiK'J?- ^rM^ L , * ©ffe ? 5 v&IHbS* £ 
@5£{b L fc. flttc c t± H R P O s # 'J * 

7^r-l- (?L®0 KfbP**S^t 
ffii&d. elzli^mMfmtLX^ -tn-Ptu Os 
iK'j7-©*t, far t L tt t £fS it fc. 
[0 0 3 9 ] tx? 5 >^bP*(±tiX^5 

[0 0 4 0] LfctfoT, 1^14 i: LTtx? = >£r#P;i 
ntf^ttt a ©iHBjWXftU SOU? 5 vSfcjboAftfcftS 
fejcb ©HflBg#^{bU 7 7^- h *3!inAntffflttcc 

BflBg#g<bf •5©T-&tti*M#fe-T?*'&. ^©^{b-t-ssi 

«t-&©«lil©S3t3tg^'iM*44'©t^^i 

Ka, b. c, d<DBm<OKfcmti&t^ II«Ee©g;)fc7fe 

«^fb*^^da • sit^ci«T-*^„ 

[0 0 4 1 ] £Lt©;5S-C% ^JSfWK©E«J 0 & J: 0 £ 
< U HSftr-SPISSrJ: 0 £ < £ <I <t tc <fc T , «fc 

[0 0 4 2 ] H*fc0"J 6 

X/N' y ? L/ct©$rI+«i|^-y7'i: U it«ij^-y -7*&7*y 

XA©Ji(cv-y^>^'f;i'-r*ii»3f=t{t^„ fit, ft 
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j|ij^'y7'©±(c«^a<o -Tit. e#r5p©«^7>^ 
izfrfrfrzmnizftmmzKfc^zffifc^mmmzmjg. 

ftL-rfcitti, «Bfla©f^W©1i^FtK^r-#^ 0 
[0 0 4 3] 

Tcf j« - v > /air? x^e >#*«is£«»tfa!i££ 

ffi(C«fcnti, S PR«iJ£B#©£*bt©TX'*J' M±©M 

[0 0 4 4] ^aaWRSraWt-E^or 2<XtcS 

P RSiJ^tctt-T-S C <h (c «fc 0 . tSJPta^JKJS^ JifE^, 

[0 1] fl^©SPR-fc>-9-©««*£iaT?&.&. 

[ia 2 ] ays© s PR-b v-y-r-ff^n-siy^s©— 

20 [03] fi£*©2&7cSPR-&v-y-©mi&«J&ia-ei& 

[0 4] (a) (±2^7cS PR-b V+Kcftffl$n^^« 
»I/^->f*v, (b) li_hia/^-v§r^*©2 

esprit >^-e« L.fc*&©a)siiss©«iisia-e 

[0 5] *^l:|§7X^? l-Jt^n > fi-?tl 
iE-f 6 -> X ^ A ©«HMgj$@ T* * « . 
[0 6] TX^^ h it $r Tt^W^IST-ffilEr ^. »^© •> 
X7 L A©ffi[l^1i^0T**^) o 
30 [0 7] TX^9 Vi£*mmtt®L-Z'®iE-tZ>W&<Oi' 

[0 8] 0 7©->X J rA©^a*^ifc*B^-©ffiWS««c 
It**!., 

[0 9] *sew(-«*S'j©^ii47n-r««miJ«0-e* 
[010] 4c%^tcA«s ^zmmm^-rwmm^. 

0T- $.^„ 

[0 11] *5EBfl(c«4* t.{caiJ©^ffi€:^-rfl!WS«J$ 
0T-fc<S„ 

40 [012] 2?X7cS PR-fe>+K^ffl$ti^^gfiM^° 
^->©0B&0T*fe-&„ 

[0 1 3] £fc*K<*-*>S*t?*H£ftUfc£*+>* 
/u-fe v-y-i: Lr©(EfflSr^-rflSBSBTffi0t?*'5o 

[014] ^^^>^;nr>-y-©aijsijgm©-c>j^-r 
[0 15] mtezffl&zMm.-tz£*v*)i>iz's-*t 

L T ©fCffl $r ffltBSK® 0 T- * -5 „ 
[0 16] -f y-v-feV-y-i: UTWlSffl©— 
B&0-efe-S>„ 

50 [0 1 7] 0 1 6 ©-T ^-v-fe >-y-<hLT/EfflL/£Bt(D 
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[0 1 9] XMffl 1 l:fclt53>t a -^i:t7X'?? 
[0 2 0] ■mfe®\llz.te<.iZ>TX«9 MtfHftfctTofc 

1 ifc« 

2 • mftfr 

3 U>X 

4 -tuxa 

5 

5 b asisn*y-^ai»H 

8 -tr;u 

9 CCDA^7 

1 0 r/f a -y 

1 1 hitifRJEtRW 

1 2 UligroftiiJffi 

1 3 Hn3*i«£>ift£Btt 

1 4 msEztumm 

[@i] 
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1 5 




I 6 


tiiWTtffl'jT-A 


1 7 


T-A 


1 8 




1 9 


T-A 


2 0 




2 1 




2 2 




2 3 




10 2 4 


tm&tm. 


2 5 




2 6 




2 7 




2 8 




2 9 




3 1 , 


4 1 m&iytm 


3 2. 


3 5 ffift? 


3 3 , 


4 2.53 ru XA 


3 4 , 


4 3 ^:^PBS 


20 3 6 , 


5 5 CCD*^7 


4 4 


2&70lH££BtvX-rA 


5 I 


WfcH 


5 2 




5 4 





[0 2] E14] 





(a) 



(b) 
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[0 5 ] m 6 ] 




[0 16] 

[0 7] [0 8] 27 
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7 a > h^-vCOi^# 



(71) ttiliiA 000102739 

^.pMmmmismm-Tg i # i 

(72) wn^ 

n&nmnm^&.>bM \ - i - A705-*§- 
(72) warn mm -m 

n&i I mi I Kftrff *HE#ffltelilfflT 13- 22 - 
202 

(72)f£Bfl;g ^ & 

»^)H«ff*rtifi^ll82- 1 - 5 -408 



^nmm^&mm - i - 3 -201 
(72) «f*i m 

n^nmrn^mmw- 1 - 3 -206 
(72) mm ma mm 

m^tPff^iiffiff?! 2-1-1 j.? • 7- 

(72)?§H^ Xf! 

^MtPSr^EBff^ 2-1-1 • x 

1*1 
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F 2G045 AA40 CB30 DA12 DA13 DA37 

DA80 FA07 FA12 FB01 FB02 

FB03 GC1I JA01 JA07 
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CLAIMS 
[Claim(s)] 

[Claim 1] The prism equipped with the metal thin film which touches the 
quality of a device under test on the front face, and the ON light means 
to which incidence of the light from the light source is carried out from a 
prism side as the parallel flux of light of p-polarized light light, It has a 
light-receiving means to measure the two-dimensional light-receiving 
quantity of light of the reflected light including absorption by the surface 
plasmon resonance phenomenon from a metal thin film. The two- 
dimensional imaging surface plasmon resonance measuring device 
characterized by having a means to amend the distortion to the aspect 
ratio in the contact surface to the metal thin film of the quality of a 
device under test of the aspect ratio of the reflected light by carrying 
out incidence of the flux of light aslant to the field of said metal thin film 
with said ON light means. 

[Claim 2] The measuring device according to claim 1 with which a means 
to amend said aspect ratio consists of data-processing means, such as 
a computer. 

[Claim 3] The measuring device according to claim 1 with which a means 
to amend said aspect ratio consists of a means to amend the reflected 
light using an anamorphic lens. 

[Claim 4] The measuring device according to claim 1 with which a means 
to amend said aspect ratio consists of a means to amend the reflected 
light using the prism for aspect ratio amendment. 

[Claim 5] The measuring device according to claim 1 which consists of a 
means to have the device to which it is made to move according to the 
include angle of the reflected light while a means to amend said aspect 
ratio had kept parallel to a measuring plane the component which 
measures the two-dimensional light-receiving quantity of light. 
[Claim 6] The measuring device according to claim 1 to 5 with which a 
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means to amend said aspect ratio consists of a means by which the 
amount of amendments of an aspect ratio is changeable into arbitration. 
[Claim 7] The measuring device according to claim 1 to 6 with which the 
light spread with the optical fiber is used for the light source. 
[Claim 8] The measuring device according to claim 1 to 7 which 
specifies a certain one point or two or more points, and has processing 
units, such as a computer which can draw the reflectivity in the point as 
an extract and a graph, in two or more image data which scanned the 
include angle and was obtained. 

[Claim 9] The measuring device according to claim 1 to 8 which has the 
device which can move both the quality of a device under test, or prism 
and the quality of a device under test in parallel with a measuring plane 
in order to measure the field of the arbitration of the quality of a device 
under test. 

[Claim 10] A two-dimensional imaging surface plasmon resonance 
measuring device according to claim 1 to 9 is used. By producing the 
sensor film which fixed an antibody which is different on a break and 
each divided metal thin film in a metal thin film, the enzyme, etc., and 
contacting the same quality of a device under test on the sensor film Or 
the two-dimensional imaging surface plasmon resonance measuring 
method characterized by performing the quantum and the quality of the 
chemical of varieties to coincidence by producing the sensor film which 
fixed same antibody, same enzyme, etc. as each divided metal thin film, 
and contacting quality of a device under test which is different in each. 
[Claim 11] The measuring method of claim 10 which detects the 
chemical which affects a gene by producing the sensor film which fixed 
the gene and introducing various kinds of chemicals as quality of a 
device under test. 

[Claim 12] The measuring method of claim 10 which detects the array of 
a strange gene from the coordinate in the metal thin film front face from 
which the reaction was started by producing the sensor film which fixed 
the gene with a known array, and introducing a gene with an array 
strange as quality of a device under test. 

[Claim 13] The measuring method according to claim 10 which detects 
the chemical which affects a biological substance by producing the 
sensor film which fixed the biological substance and introducing various 
kinds of chemicals as quality of a device under test. 
[Claim 14] The measuring method according to claim 10 to 13 which 
measures refractive-index distribution of the quality of a device under 
test on a metal thin film. 
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[Claim 1 5] The two-dimensional imaging surface plasmon resonance 
measuring method characterized by measuring the situation of the 
metabolic turnover by producing the sensor film which arranges or fixed 
the antibody which induces the matter which a living thing and a cell 
take in on a metal thin film, or the matter to discharge, the enzyme, etc., 
and placing a living thing and a cell on it using a two-dimensional imaging 
surface plasmon resonance measuring device according to claim 1 to 9. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates the special material in a 
measured solution to a quantum or the surface plasmon resonance 
measuring device measured qualitatively, and a measuring method using 
optical system. Refractive-index change of quality of a device under 
test, such as a liquid and gas, is detected in detail using the surface 
plasmon resonance phenomenon in the metal thin film which touched the 
quality of a device under test, quality and quantum measurement are 
performed, and it is related with the measuring device which enables 
two-dimensional measurement of a metal thin film side, and its 
measuring method. 
[0002] 

[Description of the Prior Art] Conventionally, measurement which used 
color reaction and an immunoreaction by chemical process 
measurement, environmental measurement, a clinical laboratory test, 
etc. is performed. However, it is necessary to carry out the sample 
extract of the quality of a device under test and also, and there are 
problems, such as needing complicated actuation and a complicated 
marker, by such measuring method. On the other hand, the sensor which 
used the optical-pumping surface plasmon resonance phenomenon by 
high sensitivity as a possible sensor of the quality and quantum 
measurement of the chemical in the quality of a device under test is 
proposed and put in practical use, without needing a marker. Hereafter, 
surface plasmon resonance (Surface Plasmon Resonance) may be 
abbreviated to SPR, and may be used. 

[0003] As a system which constitutes a SPR sensor, as shown, for 
example in drawin g 1 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates the special material in a 
measured solution to a quantum or the surface plasmon resonance 
measuring device measured qualitatively, and a measuring method using 
optical system. Refractive-index change of quality of a device under 
test, such as a liquid and gas, is detected in detail using the surface 
plasmon resonance phenomenon in the metal thin film which touched the 
quality of a device under test, quality and quantum measurement are 
performed, and it is related with the measuring device which enables 
two-dimensional measurement of a metal thin film side, and its 
measuring method. 
[0002] 

[Description of the Prior Art] Conventionally, measurement which used 
color reaction and an immunoreaction by chemical process 
measurement, environmental measurement, a clinical laboratory test, 
etc. is performed. However, it is necessary to carry out the sample 
extract of the quality of a device under test and also, and there are 
problems, such as needing complicated actuation and a complicated 
marker, by such measuring method. On the other hand, the sensor which 
used the optical-pumping surface plasmon resonance phenomenon by 
high sensitivity as a possible sensor of the quality and quantum 
measurement of the chemical in the quality of a device under test is 
proposed and put in practical use, without needing a marker. Hereafter, 
surface plasmon resonance (Surface Plasmon Resonance) may be 
abbreviated to SPR, and may be used. 

[0003] As a system which constitutes a SPR sensor, as shown, for 
example in drawing 1 Incidence of the polarizing plate 2 which lets only 
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p-polarized light light pass for the light emitted from the light source 1 , 
and the condenser lens 3 is carried out with the incident angle in the 
through quantity refractive-index prism 4. The system which irradiates 
the metal thin film 5 with the sensor film which touches the quality 6 of 
a device under test, and detects a change of the reflected light from the 
metal thin film 5 on the strength with the photoelectron detector 7 
through prism 4 is common. 

[0004] The light emitted from the light source 1 makes an evanescent 
wave occur in the interface of prism 4 and the metal thin film 5, and the 
wave number is defined by the degree type. 

kev=kp np sintheta — here — kp The wave number of incident light, and 
np The refractive index of prism and theta are incident angles. 
[0005] On the other hand, a surface plasmon wave arises and the wave 
number is defined by the front face of the metal thin film 5 by the 
degree type. 

ksp=(c/omega) -root (epsilonn2/(epsilon+n 2)) 

Here, for c, the velocity of light and omega are [ the dielectric constant 
of a metal thin film and n of angular frequency and epsilon ] the 
refractive indexes of the quality of a device under test. 
[0006] When it is the angle of incidence theta whose wave number of 
this evanescent wave and a surface plasmon wave corresponds, as an 
evanescent wave is used for excitation of surface plasmon, for example, 
it is shown in drawin g 2 , the quantity of light observed as the reflected 
light decreases. 

[0007] In order to depend for a SPR phenomenon on the refractive index 
of the quality of a device under test which touched prism and a metal 
thin film For example, when quality of a device under test is used as 
water, it can detect as a curve which has the minimum at a certain fixed 
include angle as shown in drawing 2 . The quantum of special material 
can be performed by measuring refractive-index change of the antibody 
combined with the antigen by fixing an antibody etc. on about 
[ measuring the refractive-index change by chemical concentration 
change of the quality of a device under test etc. ], and a metal thin film. 
[0008] However, the correspondence to measurement of refractive- 
index distribution of the quality of a device under test and measurement 
of many samples is demanded in recent years. 

[0009] Then, in order to measure refractive-index distribution of the 
quality of a device under test, as shown in drawing 3 , the light by which 
through incidence was carried out [ light / from the light source 1 ] in 
the polarizing plate 2 is changed into parallel light with a lens 3, and the 
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equipment which measures the SPR phenomenon of the quality 6 of a 
device under test on the metal thin film 5 which had a field through 
prism 4 with the CCD (charge-coupled device) camera 7 is proposed. Of 
course, since parallel light has only one incident angle, the device in 
which an incident angle and angle of reflection may always be driven is 
required for it. However, with the equipment of a system like drawin g 3 , 
in order to observe the light reflected with a certain include angle, there 
was a problem that aspect ratios (aspect ratio) differed, by the actual 
measuring plane, for example, the measurement side where two- 
dimensional array of the metal thin film 5a (for example, golden thin film) 
was carried out as shown in drawin g 4 (a), and data acquisition side 5b 
( drawing 4 (b)) observed. 

[0010] Moreover, although the equipment which measures some samples 
to coincidence by arranging incident light in juxtaposition and similarly 
arranging the eel for paying a sample in juxtaposition about the 
correspondence to measurement of many samples is known, the 
coincidence measurement beyond it is impossible and has a limitation. 
[0011] 

[Problem(s) to be Solved by the Invention] This invention is made in 
view of such the present condition, the technical problem is 
characterized by having the function which amends an aspect ratio, and 
it is in offering the two-dimensional imaging surface plasmon resonance 
measuring device with which the measurement data corresponding to 
the actual aspect ratio of the quality of a device under test is obtained. 
Furthermore, another technical problem of this invention is to offer the 
approach of measuring situations, such as multi-channel measurement 
of biological substances, such as an antibody antigen reaction which 
used the equipment by this invention, or a gene, a living thing, and a 
metabolic turnover of the matter of a cell. 
[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned 
technical problem, this invention adds an aspect ratio amendment 
function so that the image obtained in a two-dimensional imaging 
surface plasmon resonance measuring device may be obtained similarly 
to the aspect ratio of the quality of a device under test. Namely, the 
two-dimensional imaging surface plasmon resonance measuring device 
concerning this invention The prism equipped with the metal thin film 
which touches the quality of a device under test on the front face, and 
the optical means to which incidence of the light from the light source is 
carried out from a prism side as the parallel flux of light of p-polarized 
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light light, It has a light-receiving means to measure the two-dimensional 
light-receiving quantity of light of the reflected light including absorption 
by the surface plasmon resonance phenomenon from a metal thin film. It 
is characterized by having a means to amend the distortion to the 
aspect ratio in the contact surface to the metal thin film of the quality 
of a device under test of the aspect ratio of the reflected light by 
carrying out incidence of the flux of light aslant to the field of said metal 
thin film with said ON light means. 

[0013] In aspect ratio amendment, the operation approach which amends 
the data detected with the photodetector of a light-receiving means 
using arithmetic units, such as a computer, the thing which amends with 
an optical means before the reflected light goes into a photodetector, 
and the mechanical approach made to drive so that the location of the 
photodetector itself can always be amended can be considered. 
[0014] By amendment of such an aspect ratio, the image of the same 
aspect ratio as the quality of a device under test is obtained, and it 
becomes applicable as two-dimensional image sensors. 
[0015] The two-dimensional imaging surface plasmon resonance 
measuring method concerning this invention By fixing a metal thin film 
for a break, an antibody, an enzyme which divide and are different on 
each metal thin film, etc., producing the sensor film using the above 
two-dimensional imaging surface plasmon resonance measuring devices, 
and contacting the same quality of a device under test on the sensor 
film Or it consists of an approach characterized by performing the 
quantum and the quality of the chemical of varieties to coincidence by 
producing the sensor film which fixed same antibody, same enzyme, etc. 
as each divided metal thin film, and contacting quality of a device under 
test which is different in each. That is, a break is formed in a metal thin 
film so that it can be used as a multi-channel sensor, and it enables it to 
put a sample which fixes a different antibody, a different enzyme, etc. or 
is different on the metal thin film divided into each. 
[0016] 

[Embodiment of the Invention] Below, the gestalt of each operation of 
this invention is explained, referring to a drawing. The first description of 
this invention is the point which gave the aspect amendment function. 
As an aspect ratio amendment device by the computing type, the 
example is shown in drawin g 5 . The aspect ratio which included SPR 
absorption from the metal thin film 5 once detects the reflected light 
which is not normal with CCD camera 9 etc., and amends the detected 
image to a suitable aspect ratio with processing units, such as a 
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computer 10. Although the data observed with CCD camera 9 are 
distorted like an image 13 to the actual measurement side 12 of the 
sample 6 (quality of a device under test) in a eel 8, an aspect ratio is 
amended by computer 10 by the same image 14 as the actual 
measurement side 1 2. However, by this approach, an image may become 
coarse with the pixel consistency of CCD at the time of amendment, and 
complement processing of a suitable image may be needed. 
[0017] As an aspect ratio amendment device by the optical means, a 
cylindrical lens or the anamorphic lens which combined it, the system 
which combined prism can be used. The example of the system is shown 
in drawing 6 . The same image 1 4 as a sample with an actual aspect 
ratio can be obtained by detecting with CCD camera 9 etc. through the 
aspect ratio amendment device which used the anamorphic lens for the 
flux of light which is not normal as for the aspect ratio reflected from 
the metal thin film 5, or the aspect ratio amendment device 1 1 which 
carried out combination use of equipment of the prism for amendment. 
[0018] In the above two systems, since the aspect ratio of the reflected 
light changes with whenever [ incident angle ], it is necessary for the 
correction value to be freely changeable. 

[0019] As an approach of proofreading an aspect ratio by the 
mechanical approach, a device as shown in drawin g 7 and drawin g 8 can 
be used. In drawing, the light source 1 , the lens 2, and the polarizer 3 are 
attached in the arm 15 by the incident light side. The arm 16 is attached 
in the outgoing radiation light side, the auxiliary device in which two arms 
17 turn into both the arms 15 and 16 from the link mechanism 
connected in the joint section 18 is attached, and an arm 16 always 
drives along with outgoing radiation light to incident light. And an arm 19 
can be attached further. This arm 19 is always parallel to a metal thin 
film side, and has attached the two-dimensional photo detector 7 
(electric eye) in the outgoing radiation light side of an arm 1 9. The joint 
part of each part is movable, as for the joint of an arm 19 and an arm 15, 
the slit has opened on the arm 19, and it can slide. The joint section 18 
of an arm 1 7 moves on a perpendicular guide to a sample. According to 
this approach, as shown in drawing 7 and drawing 8 , even if it changes 
the include angle of incident light, it turns out that a photo detector 7 
always becomes parallel to a metal thin film side, and include-angle 
change of the outgoing radiation light accompanying change of whenever 
[ incident angle ] is also followed. The image which had an aspect ratio 
normal have [ no special aspect ratio translator ] always on this photo 
detector 7 can be obtained. 
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[0020] In this invention, an optical fiber can be used as the light source. 
In the mere LED light source and mere LD light source, the profile of the 
outgoing radiation quantity of light was not uniform, and when carrying 
out incidence to a metal thin film, brightness had the fault that spots will 
be made. By letting light pass to an optical fiber once, the profile of the 
to some extent uniform outgoing radiation quantity of light was obtained, 
and it became possible to apply light to a metal thin film side as the 
uniform flux of light. Moreover, in order to obtain parallel light without an 
angle error, the point light source is required, but if the optical outgoing 
radiation edge of an optical fiber is chosen as the light source, according 
to the purpose, a core diameter can be chosen from several 
micrometers to hundreds of micrometers. 

[0021] Moreover, in this invention, a device as shown in drawing 9 - 
drawing 1 1 can also be added. In drawing 9 , the reflected light from the 
metal thin film 34 which let [ the parallel light from the thermal light 
source 31 which carries out outgoing radiation of the monochrome 
parallel light, for example ] through and prism 33 pass for the polarizer 
32 also lets a polarizer 35 pass, and obtains an image with CCD camera 
36. It becomes possible by combining polarizers 32 and 35 to raise 
resolution. 

[0022] It enables it to have seen spectrum change by using the white 
light in drawing 10 using the thermal light source 41 which carries out 
outgoing radiation of the white parallel light, prism 42 — letting it pass - 
- the reflected light from the metal thin film 43 — a two-dimensional 
image — a spectrum — spectrum change of the data acquired can be 
seen by observing combining a system 44, a imaging spectroscope, and a 
piezo drive. 

[0023] In drawing 1 1 , outgoing radiation of the grid-like laser beam 52 is 
carried out, for example from the semiconductor laser light source 51, 
and the reflected light from the metal thin film 54 has been obtained as 
an image with CCD camera 55 through prism 53. The coincidence 
measurement of many channels becomes possible by applying the grid- 
like laser beam 52 separately to each metal thin film 54 divided in the 
shape of a matrix. 

[0024] This invention offers the measuring method as a multichannel 
sensor using the above two-dimensional imaging surface plasmon 
resonance measuring devices. The approach fixes an antibody, an 
enzyme, etc. which induce matter which divided for example, the metal 
thin film upwards, and is different, respectively, and can carry out 
[ quality and ] a quantum in the matter of varieties at once. Or an 
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antibody, an enzyme, etc. same on the divided metal thin film are fixed, 
different quality of a device under test is added to each, and quality and 
a quantum are performed. 

[0025] Although it is having structure as shown in drawing 12 and the 
metal thin film used for measurement can be constituted in what the 
divided metal thin film 21 arranges respectively independently on the 
transparent body 20, the structure which divides the metal thin film 21 
with a macromolecule 22 etc., the configuration, especially the quality of 
the material, etc. are not limited. 

[0026] (3) which produces a pattern with macromolecules, such as light- 
sensitive nature resin, on (2) metal thin film which uses a mask when the 
approach of division of a metal thin film attaches (1) metal thin film, 
although approaches, such as sticking the macromolecule sheet which 
the pattern attached beforehand, can be considered It is more desirable 
for a break to be between metal thin films, if an antibody, an enzyme, 
etc. which are different in each exposed metal thin film are fixed or it 
considers to introduce different quality of a device under test. 
[0027] If the antigen reacted to the antibody fixed in the sample by an 
antibody, an enzyme, etc. which are different as shown in the divided 
metal thin film which was produced as mentioned above at drawing 13 
fixing 23, and adding the quality 24 of a device under test further, an 
enzyme, etc. is contained, as shown in drawing 14 , change of a SPR 
include angle arises in the part 26 which fixed the antibody, enzyme, 
etc., and it differs and is visible in other parts 25. Thus, the 
multicomponent analysis of the component in the quality of a device 
under test can be carried out to each antibody, enzyme, etc. about 
reactant. 

[0028] Moreover, if quality 24 of a device under test which fixes the 
same antibody 23 as all etc. and is different is added as shown in 
drawing 1 5 , detection of one component in the quality of a device under 
test of varieties is possible. 

[0029] Furthermore, a gene can be measured using a two-dimensional 
imaging surface plasmon resonance measuring device and the divided 
metal thin film. 

[0030] A thiol group etc. is embellished at the end of DNA with a 
different array, and it fixes on a metal thin film. If various chemicals as 
quality of a device under test are used, the effect which it has on 
specific DNA can be regarded as refractive-index change. Moreover, 
DNA which the array understands can be fixed on a metal thin film, and 
the base sequence of a strange gene can be known from the coordinate 
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of the metal thin film with which the quality of a device under test, then 
refractive-index change produced DNA with a strange array. 
[0031] In this invention, the measuring method which can use this 
equipment as image sensors was established further. On a metal thin 
film, like drawing 16 , even when the body which only had refractive- 
index distribution is placed, it remains as it is, and a living thing, a cell, 
etc. take in on the metal thin film 21, or it fixes an antibody, an enzyme, 
etc. which induce the matter to discharge, and it not only can measure 
refractive-index distribution and its configuration, but produces the 
sensor film. A living thing and a cell 27 are arranged on it. Then, change 
arises in surrounding SPR of a living thing or a cell by the metabolic 
turnover, and a metabolic situation 28 and the metabolic marks 29 where 
it moved while being metabolized can be measured like drawing 1 7 . 
[0032] 

[Example] Hereafter, although an example explains this invention still 
more concretely, this invention is not limited to these examples. 
It measured by producing equipment with structure as shown in example 
1 drawing 5 . The light source was set to LED and formed the metal thin 
film in the glass plate of BK7 of the same refractive index as prism by 
the spatter. When the break of a metal thin film applied a light-sensitive 
nature macromolecule to homogeneity on a metal thin film and irradiated 
ultraviolet rays through a mask, the required part was stiffened, and a 
part for a non-hard spot was dropped on the organic solvent, and was 
produced. The pattern is a pattern of the shape of a grid as shown in 
drawing 12 . The glass plate which carried out the spatter of the metal 
thin film was stuck on prism in matching oil, and it measured by using 
quality of a device under test as water. As shown in drawin g 18 , 
although the raw image of aspect ratio unconverted CCD had turned 
into an image compressed into the longitudinal direction, the image 
processing was performed by computer and the image with the same 
aspect ratio as the pattern of the original metal thin film as shown in 
drawing 1 9 was obtained. Here, since it is fixing to an incident angle from 
which surface plasmon resonance takes place with water, the part (part 
to which water is in contact with the metal thin film directly) without the 
pattern of a macromolecule has been reflected darkly. 
[0033] It measured by producing equipment with structure as shown in 
example 2 drawin g 6 . The light source carried out incidence of the light 
of LED to the multimode optical fiber, and used the light by which 
outgoing radiation was transmitted and carried out in the inside of a 
fiber. It is what used two prism for the aspect ratio conversion part, and 
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each prism can be rotated by the motor and an aspect ratio can be 
changed freely. The ratio of the aspect ratio conversion by change of an 
incident angle changes automatically. The metal thin film measured by 
using quality of a device under test as water using what was produced 
by the same approach as an example 1 . The image in which a 
measurement result has the same aspect ratio as the pattern of the 
original metal thin film as shown in drawing 20 was obtained. 
[0034] Using the equipment of example 3 example 2, what was produced 
by the same approach as an example 1 was used, quality of a device 
under test was used as water, and the metal thin film measured, 
scanning whenever [ incident angle ]. Even if the ratio of an aspect ratio 
translator changes automatically and changed whenever [ incident 
angle ] by change of an include angle, the image as a metal thin film with 
the same aspect ratio was obtained. Observation of the image looked at 
signs that it changed to the absorption of SPR by total reflection and 
water, and total reflection. Moreover, it is also possible to specify the 
point of arbitration from image data, to extract change of the light- 
receiving quantity of light in the point, and to express the change with a 
graph. 

[0035] The thin film pattern of the gold divided into four fields (a, b, c, d) 
by the same approach as example 4 example 1 was produced. Each 
metal membrane was embellished with avidin. The TES buffer solution of 
DNA which embellished the location of 5' with the biotin was dropped 
with the micro dispenser, and the DNA probe was fixed in the metal 
membrane by biotin-avidin association. Here, in Field a, DNA of biotin- 
5-GGCAGTGTCTCACAA-3' was fixed to biotin-5'- 
GGCAGTGACTCACAA-3* and Field d in biotin-5'- 
GGCAGTGGCTCACAA-3' and Field c at biotin-5'- 
GGCAGTGCCTCACAA-3' and Field b. The NaOH solution washed DNA 
to which it stuck nonspecific. The produced sensor was built into the 
flow cell for SPR. 

[0036] Next, when SPR measurement was performed for the HEPES 
buffer solution of 5'-TTGTGAGGCACTGCC-3' in the sensor with the 
sink as target No.1, only the part of Field a was able to observe change 
of a SPR signal. Since target No.1 has DNA and complementary relation 
which were fixed by Field a, this is because hybridization was started. 
Next, when the high-concentration urea was poured, the SPR signal of 
the part of Field a became the same as other fields. With the urea, the 
double helix was able to come loose and the sensor was able to be 
reproduced. When the HEPES buffer solution of 5'- 
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TTGTGAGCCACTGCC-3' was similarly poured as target No.2, only the 
part of Field b was able to observe change of a SPR signal. 
[0037] DNA was able to be detected alternatively, without using an 
intercalator and a fluorescence label, as shown above. If a golden thin 
film is divided into much more fields and different DNA is arranged, the 
analysis of more bases will be attained. Direct composition of DNA to 
the golden thin film top adapting a photolithography can be used for this. 

[0038] The thin film pattern of the gold divided into five fields (a, b, c, d, 
e) by the same approach as example 5 example 1 was produced. Os 
polymer (product made from BAS) containing horseradish peroxidase 
(HRP) was applied to Field a, and histamine oxidizing enzyme was fixed 
after that. Os polymer which contained HRP as well as Field b was 
applied, and glutamic-acid oxidizing enzyme was fixed after that. Os 
polymer containing HRP was applied to Field c, and lactate (lactic acid) 
oxidizing enzyme was fixed after that. Os polymer and the field which 
nothing applies were established in Fields d and e as reference 
measurement, respectively. 

[0039] Histamine oxidizing enzyme disassembles a histamine and 
generates a hydrogen peroxide. It is returned by HRP and a hydrogen 
peroxide serves as water, the HRP itself will be in an oxidation state and 
the valence of Os serves as trivalent from divalent. Glutamic-acid 
oxidizing enzyme decomposes glutamic acid, lactate oxidizing enzyme 
decomposes lactate, a hydrogen peroxide is generated, and the same 
reaction is caused. 

[0040] Therefore, if a histamine is added as a sample, the light and 
darkness of Field a will change, if glutamic acid is added, the light and 
darkness of Field b will change, and if lactate is added, the light and 
darkness of Field c will change. When the hydrogen peroxide is contained 
as a sample, Fields a, b, and c will change, but since light and darkness 
change, Field d is detectable. Detection of the histamine in a sample, 
glutamic acid, lactate, and a hydrogen peroxide and a quantum can be 
carried out from the light-receiving quantity of light of the changing field 
and its field. Moreover, even if a high-concentration sample flows, it is 
possible detection and to carry out [ light-receiving quantity of light 
change of the reaction field of the light and darkness of Fields a, b, c, 
and d and Field e to ] a quantum. 

[0041] By the above approach, the break of a metal thin film is made 
[ more ], and coincidence detection of varieties and a quantum are more 
possible by making [ more ] the enzyme to fix. 
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[0042] What carried out the spatter of the golden thin film to the glass 
plate is considered as a measurement chip using the equipment 
produced in the example 6 example 2, and a measurement chip is stuck 
in matching oil on prism. And a cell is placed after a measurement chip. 
Then, it is possible to obtain the image of a cell from the difference in a 
refractive index. Furthermore, if an antibody, an enzyme, etc. which 
react to the matter in connection with the metabolic turnover of a cell 
specifically are fixed, the situation of the metabolic turnover of a cell is 
also observable. 
[0043] 

[Effect of the Invention] Since it enabled it to amend distortion of the 
aspect ratio of the reflected light at the time of SPR measurement to 
fitness according to the two-dimensional imaging surface plasmon 
resonance measuring device and measuring method concerning this 
invention as explained above, the measurement data corresponding to 
the actual aspect ratio of the quality of a device under test can be 
obtained correctly. 

[0044] Moreover, when a delimiter presents two-dimensional SPR 
measurement with a metal thin film appropriately, situations, such as an 
antigen-antibody reaction, a gene and a living thing, and metabolism of a 
cell, can be measured by many channels. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates the special material in a 
measured solution to a quantum or the surface plasmon resonance 
measuring device measured qualitatively, and a measuring method using 
optical system. Refractive-index change of quality of a device under 
test, such as a liquid and gas, is detected in detail using the surface 
plasmon resonance phenomenon in the metal thin film which touched the 
quality of a device under test, quality and quantum measurement are 
performed, and it is related with the measuring device which enables 
two-dimensional measurement of a metal thin film side, and its 
measuring method. 
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PRIOR ART 

[Description of the Prior Art] Conventionally, measurement which used 
color reaction and an immunoreaction by chemical process 
measurement, environmental measurement, a clinical laboratory test, 
etc. is performed. However, it is necessary to carry out the sample 
extract of the quality of a device under test and also, and there are 
problems, such as needing complicated actuation and a complicated 
marker, by such measuring method. On the other hand, the sensor which 
used the optical-pumping surface plasmon resonance phenomenon by 
high sensitivity as a possible sensor of the quality and quantum 
measurement of the chemical in the quality of a device under test is 
proposed and put in practical use, without needing a marker. Hereafter, 
surface plasmon resonance (Surface Plasmon Resonance) may be 
abbreviated to SPR, and may be used. 

[0003] As a system which constitutes a SPR sensor, as shown, for 
example in drawin g 1 Incidence of the polarizing plate 2 which lets only 
p-polarized light light pass for the light emitted from the light source 1, 
and the condenser lens 3 is carried out with the incident angle in the 
through quantity refractive-index prism 4. The system which irradiates 
the metal thin film 5 with the sensor film which touches the quality 6 of 
a device under test, and detects a change of the reflected light from the 
metal thin film 5 on the strength with the photoelectron detector 7 
through prism 4 is common. 

[0004] The light emitted from the light source 1 makes an evanescent 
wave occur in the interface of prism 4 and the metal thin film 5, and the 
wave number is defined by the degree type. 

kev=kp np sintheta — here — kp The wave number of incident light, and 

np The refractive index of prism and theta are incident angles. 

[0005] On the other hand, a surface plasmon wave arises and the wave 
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number is defined by the front face of the metal thin film 5 by the 
degree type. 

ksp=(c/omega) -root (epsilonn2/(epsilon+n 2)) 

Here, for c, the velocity of light and omega are [ the dielectric constant 
of a metal thin film and n of angular frequency and epsilon ] the 
refractive indexes of the quality of a device under test. 
[0006] 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since it enabled it to amend distortion of the 
aspect ratio of the reflected light at the time of SPR measurement to 
fitness according to the two-dimensional imaging surface plasmon 
resonance measuring device and measuring method concerning this 
invention as explained above, the measurement data corresponding to 
the actual aspect ratio of the quality of a device under test can be 
obtained correctly. 

[0044] Moreover, when a delimiter presents two-dimensional SPR 
measurement with a metal thin film appropriately, situations, such as an 
antigen-antibody reaction, a gene and a living thing, and metabolism of a 
cell, can be measured by many channels. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] This invention is made in 
view of such the present condition, the technical problem is 
characterized by having the function which amends an aspect ratio, and 
it is in offering the two-dimensional imaging surface plasmon resonance 
measuring device with which the measurement data corresponding to 
the actual aspect ratio of the quality of a device under test is obtained. 
Furthermore, another technical problem of this invention is to offer the 
approach of measuring situations, such as multi-channel measurement 
of biological substances, such as an antibody antigen reaction which 
used the equipment by this invention, or a gene, a living thing, and a 
metabolic turnover of the matter of a cell. 
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MEANS 

[Means for Solving the Problem] In order to solve the above-mentioned 
technical problem, this invention adds an aspect ratio amendment 
function so that the image obtained in a two-dimensional imaging 
surface plasmon resonance measuring device may be obtained similarly 
to the aspect ratio of the quality of a device under test. Namely, the 
two-dimensional imaging surface plasmon resonance measuring device 
concerning this invention The prism equipped with the metal thin film 
which touches the quality of a device under test on the front face, and 
the optical means to which incidence of the light from the light source is 
carried out from a prism side as the parallel flux of light of p-polarized 
light light, It has a light-receiving means to measure the two-dimensional 
light-receiving quantity of light of the reflected light including absorption 
by the surface plasmon resonance phenomenon from a metal thin film. It 
is characterized by having a means to amend the distortion to the 
aspect ratio in the contact surface to the metal thin film of the quality 
of a device under test of the aspect ratio of the reflected light by 
carrying out incidence of the flux of light aslant to the field of said metal 
thin film with said ON light means. 

[0013] In aspect ratio amendment, the operation approach which amends 
the data detected with the photodetector of a light-receiving means 
using arithmetic units, such as a computer, the thing which amends with 
an optical means before the reflected light goes into a photodetector, 
and the mechanical approach made to drive so that the location of the 
photodetector itself can always be amended can be considered. 
[0014] 
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EXAMPLE 

[Example] Hereafter, although an example explains this invention still 
more concretely, this invention is not limited to these examples. 
It measured by producing equipment with structure as shown in example 
1 drawin g 5 . The light source was set to LED and formed the metal thin 
film in the glass plate of BK7 of the same refractive index as prism by 
the spatter. When the break of a metal thin film applied a light-sensitive 
nature macromolecule to homogeneity on a metal thin film and irradiated 
ultraviolet rays through a mask, the required part was stiffened, and a 
part for a non-hard spot was dropped on the organic solvent, and was 
produced. The pattern is a pattern of the shape of a grid as shown in 
drawing 12 . The glass plate which carried out the spatter of the metal 
thin film was stuck on prism in matching oil, and it measured by using 
quality of a device under test as water. As shown in drawing 18 , 
although the raw image of aspect ratio unconverted CCD had turned 
into an image compressed into the longitudinal direction, the image 
processing was performed by computer and the image with the same 
aspect ratio as the pattern of the original metal thin film as shown in 
drawing 1 9 was obtained. Here, since it is fixing to an incident angle from 
which surface plasmon resonance takes place with water, the part (part 
to which water is in contact with the metal thin film directly) without the 
pattern of a macromolecule has been reflected darkly. 
[0033] It measured by producing equipment with structure as shown in 
example 2 drawin g 6 . The light source carried out incidence of the light 
of LED to the multimode optical fiber, and used the light by which 
outgoing radiation was transmitted and carried out in the inside of a 
fiber. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the conventional SPR 
sensor. 

[Drawin g 2 ] It is the property Fig. showing an example of the 
measurement result obtained by the conventional SPR sensor. 
[Drawin g 3] It is the outline block diagram of the conventional two- 
dimensional SPR sensor. 

[Drawin g 4 ] (a) is a metal thin film pattern used for a two-dimensional 
SPR sensor, and (b) is the schematic diagram of the measurement result 
at the time of measuring the above-mentioned pattern by the 
conventional two-dimensional SPR sensor. 

[Drawin g 5] It is the outline block diagram of the system which amends 
the aspect ratio concerning this invention by computer. 
[ Drawin g 6 ] It is the outline block diagram of a system in case an optical 
means amends an aspect ratio. 

[Drawin g 7 ] It is the outline block diagram of the system in the case of 
amending an aspect ratio by the mechanical means. 
[Drawin g 8 ] It is an outline block diagram at the time of changing the 
include angle of the system of drawing 7 . 

[ Drawin g 9] It is the outline block diagram showing another gestalt 
concerning this invention. 

[Drawing 10] It is the outline block diagram showing another gestalt in 
the pan concerning this invention. 

[Drawin g 1 1] It is the outline block diagram showing another gestalt in 
the pan concerning this invention. 

[ Drawing 12] It is the schematic diagram of the metal thin film pattern 
used for a two-dimensional SPR sensor. 

[ Drawing 13] It is the outline sectional view showing the application as a 
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multi-channel sensor which fixed a different antibody, the enzyme, etc. 
[Drawing 14] It is the schematic diagram showing an example of the 
measurement result of a multi-channel sensor. 

[Drawing 1 5] It is the outline sectional view showing the application as a 
multi-channel sensor which measures a different sample. 
[Drawing 1 6] It is the schematic diagram showing an applied example as 
image sensors. 

[Drawing 1 7] It is the schematic diagram of the measurement result 
when applying as image sensors of drawing 16 . 

[Drawing 18] It is drawing which photoed the measurement result in the 
case of having no aspect ratio translator in an example 1 . 
[Drawin g 19] It is drawing which photoed the measurement result when 
the computer in an example 1 performs aspect ratio conversion. 
[Drawing 20] It is drawing which photoed the measurement result at the 
time of performing aspect ratio conversion in an example 2. 
[Description of Notations] 

1 Light Source 

2 Polarizing Plate and Polarizer 

3 Lens 

4 Prism 

5 Metal Thin Film 

5a The metal thin film which forms a measurement side and which was 

divided into plurality 

5b The data acquisition side observed 

6 Sample (Quality of Device under Test) 

7 Photoelectron Detector 

8 Cel 

9 CCD Camera 

10 Computer 

1 1 Aspect Ratio Amendment Device 

12 Actual Measurement Side 

13 Bent Image Observed 

14 Amended Image 

1 5 Incident Light Side Arm 

1 6 Outgoing Radiation Light Side Arm 

17 Arm 

18 Joint Section 

19 Arm 

20 Transparent Body 

21 Divided Metal Thin Film 
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22 Macromolecule 

23 Antibody, Enzyme, Etc. 

24 Quality of Device under Test 

25 Part Which Fixes Neither Antibody nor Enzyme 

26 Part Which Fixed Antibody, Enzyme, Etc. 

27 Living Thing and Cell 

28 Part Which Living Thing, Cell, Etc. are Metabolizing 

29 The Remains of Metabolic Turnover 

31 41 Thermal light source 

32 35 Polarizer 
33, 42, 53 Prism 

34 43 Metal thin film 
36 55 CCD camera 

44 Two-dimensional Image — Spectrum — System 

51 Semiconductor Laser Light Source 

52 Grid-like Laser Beam 
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DRAWINGS 



[Drawing 1] 




[Drawing^] 
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[ Drawin g 3] 
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[Drawing 4] 




[ Drawin g 5] 
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[Drawing 6] 




[Drawing 7] 
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[ Drawing 10] 




[Drawing 11] 
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[Drawing 15] 
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[ Drawin g 1 9] 
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[Drawing 20] 
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